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Annex II 

_.. and the 

Chinese Aeronautical Establishment 
of the 
People's Republic of China 

I. Purpose and Content of This Annex 

re^ctto ^InJt^^lTofcooper'atf "" '""" ""> 
on Cooperation in Aeronautical sfXE- 2" Undec the Protocol 
Parties agree to hold two sympos^ e ?«, and e T echnology. The 
areas: u s y ra Posia in the following subject 

(a) Symposium on structural analysis methods. 

(b) Symposium on theoretical a ~j 

combustion fundamentals! "P^enta! research in 

II. Scope of the symposia 
A. Each symposium shall include a f<„= a 

five senior specialists each from thf ^- ay meetin 9 involving 
Space Administration of the United st.?« °5"J Ae ronautics and 
Chinese Aeronautical Establichi- Z " ates °f America and the 

Chin, .ith the Partic?pacion of e s!iS f sc?: ??° Ple ' S R ^«ic of 
from the hosting country a o«r?7i s f len tists as observers 
devoted to Presentations of technical^ MCh «»P<»iu« will be 
according to an agenda mutually agreed^r^^ eaCh Side ' 
5?.^« e ?y m P osiu ">- Following the ores^ ,-^" 6 m0nths P rior 
discussion of the papers and relafp* ► ati ? ns ' extensive 
take place. Followino t*7+. related technology issues will 
will provide a tour of , ^ ,lU r' the h °"ing country 

the symposium. facilities related to the subject of 



B - In the Structural Analvsic M*»*.h«^i„ ~ 

subjects will include th2«r^4? " e thods Symposium, the 

theo "caJsub ects w U " SL?^ 6 "^ 15 Symposium 
chemicai r..cti£r.na"hi£g:.Sl5:" kl0n ""'""' 



?^,„5 XP ! Cimental resear ch presented in th. 

ier fv'theo^M T^V' ^^^ ^el ; 
verity theoretical predictions. 



C 

he symposia will 
s as well as to 



III. Location of Symposia 
In BelSrngrch^: °" Structu "i *«»lyi. "ethods win be held 



B. 

Comb 
Rese 



-«^ j raiSnS: 1 ?5ii t ^^3 d .?s: E1,,,Bt ri Research in 

acch Center, Cleveland Ohio* £ s? A. ** NASA LeWis 

IV, Allocation of Costs 

V. Schedule of Symposia 



B. 

Comb 
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VI. Public Information 
Release of public infori 



VII. Effective Date and Duration 

second sy-nposiu* »"" -iS.Ig^^bSS'i:^.!' ^ 

Done at Beijing, on the fifth of April of 19BS <„ a. , • 

» the English and Chinese ^..S^,, 1 ^; £&££ 



For .the 

National Aeronautics and 

Space Administration of 

The United States of 

America 



For the 

Chinese Aeronautical 

Establishment of the 

People's Republic of 

China 
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ANNEX III TO THE PROTOCOL 

ON COOPERATION IN 

AERONAUTICAL SCIENCE AND TECHNOLOGY 

BETWEEN 

THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

OP THE UNITED STATES OF AMERICA 

AND 

THE CHINESE AERONAUTICAL ESTABLISHMENT OF 

THE PEOPLE'S REPUBLIC OF CHINA 

r. Purpose and Content of This Annex 

This annex specifies the understanding of the parties with 
respect to the second phase of cooperation under the Protocol 
on Cooperation in Aeronautical Science and Technology. 

II. The parties agree to participate in the following 
activities during the second phase of cooperation: 

A. Fatigue and fracture mechanics cooperative program 

B. symposium on propulsion research instrumentation 

C. Symposium on fundamental experimental aerodynamics 

J™" f COpe ° f Fati( * ue and Fracture Mechanics Cooperative 

?H~,MP„° bJ r t i Ve ° f ^ is co °P e «tive research program is to 
«!?? f y . « characterize the crack initiation and growth of 
small (surface and corner) cracks in commonly-used United 
^ !L a U Cn * n< "j e material systems under constant-amplitude 
and spectrum loading. A tensile sheet specimen with a P " tUae 
semi-circular edge notch, which has been used in previous NASA 
studies, will be used for this program. For large 

rra^ 9 ^ h «- thicknes = «»«*■ (lengths greater than 2 MM), the 
crack-closure mechanism will be studied to improve the 

S«ck- t Uui n Ii« h^ S^ 9U 5 ««*-*'«'"» Process. Surface 
cracks will also be obtained in the same materials under 
various types of loading: tension, bending, and shear The 
crack -growth properties (rate and direction will be measured 
throuoHi y "" d „ n,eth ° dS - The data generated for large 
through-the-thickness cracks and for surface cracks will be 

historLs? SeSS '^ small - crack e " e =t under tSe various load 

priocities^oT '" "^ e "° rtS ' «""l"ent •"»> P«9r« 
1. Provide 7075-T6 aluminum alloy sheet material. 



2. Test U.S. and Chinese material systems and all specimen 
types . 

3. Provide special crack-opening measurement gauges for the 
purpose of measuring closure efforts. 

4. Provide analytical correlation of all test results 
including 3-D finite element analysis (stress intensity factor 
solution) and life prediction for crack configurations used in 
the program «oc U m 



C. CAB will use its best efforts, consistent with proqra 
priorities, to: * y 



m 



1. Provide an equivalent Chinese alloy similar in strength 
and ductility to 7075-T6. 9 n 

2. Test U.S. and Chinese material systems and all specimen 

3. Provide 3-D weight function analytical solutions for the 
crack configurations used in the program. 

4. Provide an aircraft-type spectrum loading to be used in 
the program. 

D. NASA and CAE will develop a joint technology test plan. 
Including schedule. This plan will cover the type and number 
of specimens to be tested, load conditions, required specimen 
instrumentation, establishment of analysis/test data ecxraen 
S?5f ela ^ ion ne ?? s ' and reporting format. At an agreed time, 
NASA and CAE will exchange one to two researchers each to 
participate in the other side's test and interact with 
researchers for a one- to two-week time period, a final 
meeting for evaluation of all results will be held at NASA 
Langley Research Center, Hampton, Virginia. CAE will send one 
to two specialists to participate in the final review for a 
one- to two-week time period. This review will cover all 
significant test and analytical results for this Aluminum 
Alloy Fatigue and Fracture Mechanics Cooperative Program? 

E. Technical representatives for development of this 
cooperative program will be Mr. Samuel L. Venneri, Director 
Material and Structures Division, NASA Headquarters, and Mr' 
Li Chenggong, Chief Engineer, Institute of Aerorautical 
Materials, CAE. 

IV. Scope of the Symposia 



A. Each symposium shall include a five-day meeting involvina 

^n^:. S t!5 1( ? r . Speci ^ listS each frotn the National Aeronautics and 
spo.e Administration of the United States of America and the 

"htn! SS ^! COnautical Estab lishment o£ the People's Republic of 
f - a " lt the participation of 5-10 scientists as observers 
trom the hosting country. A portion of each symposium will be 
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• devoted to presentations of technical papers bv each -Hrio 
according to an agenda mutually agreed to thr^ mnn?h! ~ I 

. to the symposium. Following td presentation" expensive' 1 " 
discussion of the. papers and related research issued will tat . 
place Following each symposium, the hosting country will 
provide a tour of facilities related to the I-blect of the 

1. High temperature structural strain instrumentation 

2. Aerothermal environment instrumentation 

two- P nas t e U now ati0n f ° r ' dr °* let si " »»<« distribution in 

the • f ^owing^e^ l^^J^t?^,*™*^ 
boundary layers 1 "" " ° C lar ** struct "" - turbulent 

2. Coherent structures in boundary layers ■ 
(Vortex/boundary layer interactions) 

biadHtllSj b ° Undary layerS (e ' g " ^.Xicciptw retreating 

4. Wind tunnel wall interference in transonic flow 

?' .^"Mental research presented in the symposia will 

^a?t^.geS r £«j e t t Sn.r lc11 modeis K " " L 

E. Location of symposia 

oe held fHither BeiiIna Ul ?h? n ReSearCh ^"rumentation will 

institute? s.ssoKiis^j^i^sisr Turbine Research 

jill^ ^J V^tS^ K^esea'cn"^^ 8 
Hampton, Virginia, U.S.A. Y research Center, 

P. Schedule of symposia 

be h S5 frSS:L2;/ 1 r SSS? ,i ° n * W " ch instrumentation will 

w!ll T h! hITS° SiU ^ 0n Fundament ^ Experimental Aerodynamics 
will be held in the spring or summer of igA7 n „ ^ ^ u ._ 
mutually agreed by January, 1987. ' ° n a date to be 
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V. Allocation ot Costs 



The parties agree that conditions as to the availability of 
funds and manpower will be as provided under Article 4 of the 
Protocol on Cooperation in Aeronautical Science and 
Technology, and that the allocation of costs for activities 
^►n*? ^he second- phase of cooperation will be L provided for 
mutual exchanges in that article. F iaea ror 



VI. Public Information 




wn 




VII. Effective Date and Duration 

rnature by both 
completion of the 

symposia or as mutually agreed K^rtUs^ "* ^ tW ° 



reso e ^i"i5 eS ?r^ n ^ °" "?* JU ^ 1> lM and ^e August t£, I96l> 
respectively, in duplicate in the English and Chinese 
language, both equally authentic. uunese 




ULiJL^ 



a vl. 



For the _ . 

National Aeronautics and rhin« e I L.« *. • , 

e «_„„ »j • • . v-ninese Aeronautical 

Space Administration of EatahiUh»lnI «5 S 

the united States of '" , th ? 

America People's Republic of 

China 



-4- 



